The vortex tube of the water desalination evaporator system is studied based on the Ranque-Hilsch vortex effect. Vortex effects mathematical model is based on Reynolds Equations which is completed by k-w SST turbulence differential model. One of the goals of the research is to define the geometry of the vortex tube scaled model. Another goal of the research is to define the input parameters for Reynolds Stress Turbulence Model. The results of the research are the defined optimal geometry parameters of the vortex tube prototype and input parameters required for Reynolds Stress Turbulence Model analysis.
Introduction
Nowadays in Russia the desalted water is mainly produced using chemical demineralization. This technology is expensive, harmful for ecology and obsolete. The introduced design of the evaporator system allows the water desalination employing the intensified heat and mass processes in the centrifugal force field.
An effectiveness of the vortex tube operation depends on its design and operating parameters. Therefore, the key term of the vortex tube implementation is determination of its optimal design and operating parameters.
For the numerical simulation of viscous turbulent flow of gas a mathematical model based on the system of Reynolds equations [1, 2] completed by k-SST turbulence differential model [3, 4] .
Formulation of a problem
The main goal of the numerical simulation is to determine the geometric and technical parameters of the vortex tube evaporator water desalination, which are necessary for the design and further produce the prototype model of of evaporator system. The second goal is to determine the input parameters for numerical simulation with use mathematical model based on Reynolds Stress Turbulence Model.
Schematic drawing of the vortex tube is showed in Fig. 1 . Vortex tube dimensions choosing according recommendations of [5] and summarized in tab. 1. Models from 1 to 7 are prototype model which will be used in full-scale experiment for correction mathematic model of vortex tube of evaporator system of water desalination. Models 8, 9 and 10 are full-scale industrial models. Boundary conditions of mathematical model and their names is showed in Fig. 2 . The numerical values of the physical parameters which set up at the boundaries conditions summarized in tab. 2 and 3. Thermophysical properties of vapor chosen in accordance with the recommendations [6, 7] . 
Mathematical model
For the numerical simulation of vortex flow used Reynolds Averaged Navier-Stokes equations (RANS) [1, 4, 8] closed by two-equation k-SST turbulence energy model [3, 4, 8] .
The solution of the Reynolds Averaged Navier-Stokes equations (RANS) closed by two-equation k-SST turbulence energy model was using program DinamLGTM [10] which based on control volume approach [9] .
Results of numerical simulation
Schematic eddy generation in vortex tube for models 6, 7 and 9 is shown in Fig. 3 . These eddy generation is typical for all considered flows. Fig. 3 is shown separated on cold flow and hot flow according Ranque-Hilsch effect. The main goal of the calculations is the choice of optimal geometric parameters of the prototype. The results of the calculations for all cases are summarized in table 4.
The main characteristic of the quality of the process of desalination is ratio of mass flow of hot gas to mass flow of cold gas, which advises boundary condition "outlet-01" and "outlet-02", Fig. 2 . The model 1 to 4 has the same structure partitioning the computational domain into control volumes. The difference between models was only in geometry. As shown by calculations, the most successful geometric dimensions model is model 4, Fig. 4 -a. Models 5 and 6 differ from models 1 to 4 the increased volume inner section of tube where reduce (generate) vortex flow. The model 6 has productivity by 4 times less than the model 4, Tab 4, Fig. 4 .
Model 4 and 7 differ in the quality of approximation of the computational domain. The number of control volumes of the computational domain differs by 6 times (tab. 2). The summarized time of the calculation for the model 4 is 10 hours and for model 7 is 0.8 hours. On structurally stable grid (coarse mesh) more comfortable to make a preliminary calculation and the next step is use of fine mesh for refinement parameters of calculation model. Comparison results of calculation showed that the grinding significantly affects the final results and for similar vortex flow necessary to carry out the analysis grid independence for all models, Fig. 4 (Fig. 5-b) . 
Conclusion
For manufacture prototype according calculations more reasonable is model 8, which is scaled-down industrial model 10. Manufacture of prototype and running of physical experiment for air make more precise setup calculation with use Reynolds Stress Turbulence Model.
Analyzing of vortex in the tube of evaporator water desalination with appear separation flow according RanqueHilsch effect for Reynolds Stress Turbulence Model necessary make calculation with fine grid where minimal controls volume of domain will be 4.5 million. The next necessary condition for get reliable data is achieved grid independence. This work is planned to be performed at the next step of calculations.
